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#4* ^S]A>o]c ^o} ^ h o V^ o1 7 flAl^Cf. »H g *j|2 Zj-71 ^1 ^ 

2 711 *fll * *fl2 ^^l^l^l- *U £ *fl2 TflojE ^#-g- ^^*V 
^ , ^11 ^ ^12 ^H^l- ^-ol*V J=*fl S *fl7i*M}. *fll ^2 TflolE ;£^g- i 
^-*Rr afll £ A]2 ^ ^Hl ^ -&^ A V°1— *l|2 TflojE ^ofl ^ 

3 ^ ^5lA>ol^ *)1 1 7flo]E ^^-oll =48* ^e)AHj= f^tf Dl ^^711 
^ ^SlA>olH.Sl S-^ofl O)-^ * M0S E^l^E^ TflojE 

[tfl3L£] 

£ 4 
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«K£*I1 ^ ^^A>ol= ^ oj-^ {METHOD FOR FORMING A METAL 

SILICIDE LAYER IN A SEMICONDUCTOR DEVICE} 

£ la tfl^l £ le^r ^Hfl^l 3tM ^^a}o]^ ^-g- « 0 >^-g- ^^*>7l ^ 

£ 3a ^] 5. 3f^ afli ^X\d\}6\) 43 =4* ^e)A>ol^ ^ 

51 4^r *fll 4a =.4* ^elA>ol^ ^ AA^ 

£ 5a ^1 £ 5g^r *))2 ^*HH 4^ =.4. ^^A>o]^. ^-§- 

^71 ^5Lol4. 

210, 310 : #51*11 7l# 215, 315 : ±x} 

220, 320 : *fll 7flo]E 225, 325 : A}2 7flo] e 
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230, 330 : XU XMH ^ 2 32, 332 : X]l ^ 

240, 340 : Xl2 ^ 242, 342 : X|2 <^ 

250, 350 : XU ^X1<>H 260, 360 : XI 2 injol^ 

252, 352 : XI 1 262, 362 : XI 2 

270, 370 : 3.^^. % 280, 380 : ^^}o)b. %- 

290, 390 : XI 1 JE^*1^ 295, 395 : XI 2 M 

£- ^£X] #4* ^^A>ol^. ^o) ^ ^ ^o.^, titf 

*M|*Mlfe- ^ P^g MOSCMetal Oxide Semiconductor) M^Ul^-l- 3L*J-§}^ wV£Xl 
^Hl ^ -^^a>o]c - ci^ ti>£Xl ^ ^a}-o1<=l f> 

^aV^o.^, ^JSL* iL^Kr *>.£X1 5^*1 *^ 

^(active region) XMS# $^*M ^ ^e)A>o]c ^ 

^^f. teXl ^^A>o)c ao. ^ cgo*o} ^ ^Kg. vj.^- ca^o. ^ 

*\, ^3. &|Ef^- -Me|Al-oic (TiSi2)> wfl^- ^^A>o]c (PtSi2)( ^e)A>ol = (p bS i 2 ), 
3.^ ^^Afolc(CoSi 2 ) HL^r ^^^l = (NiSi 2 )Sr ^ ^4 ^B^Sj 
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te^l #*l<sj l-(design ruleW 4^ «]:J£*1] ^*HH Xl^^ 

^^A>o]=.i ^^*>7l ifl^ ^7). ^ o£ 7 j nfl^-ofl tiVE*fl ^ofl ^ ^E] 

a>o]c c^^^^j! oicf. ofl^. 1-^, oj^ ^(Critical 

Dimension: CD)7> ^ 90nm °}f>}9l «>£^1 3.^^ ^e]A>ol = (c 0 

silicide) ^*Kr 3.^ ^^}o)^.% ^^*>7l ^tt ^ (margin) ol 

^s}-5H Tfloje ^^-(gate electrode) ^ ^^.i/^efl^l ^ ^Hl -^^a}o]^ 

olsl^V ^b}-§-* ^-4*>7l $1*H, TIMS ^2:#(gate structure) A <M1 
^s^H^ €A7> ^cf. ol» o^fl 711 o]e ^* .2. 

*\, tr^^-S^ Tfloje ^-§-ofl ^aflolA^ e| 41 ^(spacer recess)^* fsH ^ ^ 

*l?l*r ^*Vcf. olB]tr &M1^ ^* **fl ^ ^A\o]EL7} 

5L la vfl^l £ lefe #sfl^ ia^M &|a}.o}.e. ^ ^ ttj-^ ^-5} 7) ^ & 
£Al*V ^ojc^ £ 2 ~ ^efl^l isirH ^E|aHj= ^ « o v^o. ^ 

*>7l W ^iE# ^olcf. 
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£ la 44 £ le^l 2144, m MOS 44^ ^#4 MOS 44l= ^-§-ol 
^44, 4°lS ^ ^ 4i^^/£L^o] c^^oii 3^1= ^444^(CoSi 2 ) 

±t 4^°i 514^4. 

£ la ^ £ 2# ^2:^, to^l 4^(110) ^Ml STKShallow Trench Isolation) 
i^l £:4 4(115) °1 MOS ^2:4 <*J<^ ^ p*§ MOS ^4 *fl2 

<344 ^4^14. #4 yVE4 71^(110)^ ^1 cgo=j ^,|2 ^44^ 44 M-ii^- 
^ P^ TflolE ^a#ol tg^l}. 

444 , ^7] afll ^ 42 ^Hl ^-71 *fll ^ 42 7|MS ^4(112, 122)4- N 

^ ^ P^ MOS 3=^4^44 Tfloje ^^-(130, 140)^- 4-§-, ^ P^ tHo]e 

44(130, 140)4 ^r44 ^ ^4#(MT0)^ °1^44 4:44(152, 162)^- 4-7] «§>8tb 
4(S 11). 

4#44, m ^ P^ TIMS 44(130, 140) 4"4 ^ ^4441= ^ tg^^y] 
444, 4^ ^W4. ^, ^41-(silicon nitride; SiN)jsL o]^-o] 

*1 ^5)1 01^(150, 160)4 ^7> 4444 ^ P^ M0S4 TflolH ^^-(130, 140)4 
#J=L 7 |. o.^ i^#44(S 12). 44 ^ P^ TflojE £-=-(130, 

140)4 ^# -^-S-a- ^7V44 ZL 4^4 ^jq^ 3tE ^^A>o]c ^ 

444 444 ^*844. 

£ lbl- 4-^4^, P*§ MOS M^fl4^4 <34 4* ISe^liE 2flli(l20)^.S Ji 
^4 4w, MOS S^S4^4 ^4^1 4 44 As) 4^* ^^*H 44*= ^^(130) 
4 4^4^r 4i^.^/=44 ^4(132)* <§W4. 4 n, 44^ #4(130)4 CD7> 

4 90nm 445. nfl-f 4£- 4<£, 4^i ^30.5. 3. A}o]^ ^%=^- 7 f44 nfl 
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°ofl aj^ ol-g-^- N ^ 7)1 ojE ^^-(130)^1 « r 2f £o] =-(dome) 

^^flS *r Sltf. 5E*V, oj^cfl 5 fE ^^A>ol^ ^ ^^sr>7l ^*fl JI^ <g 

olJE.(void)» -ft-^H ^7\2) € < ?1 0 1 € *r Sl^CS 13). 

£ lcl- M0S H^H^Ei ^ ^ h^|71ae sfl^(120) 

*fl7ltr -f , M0S S ^^^Ei 3fl&l(i21) ii^tbcf. °1<H 

M0S M^fl^l^Ei °§<*H1 -g-^(B) 2L^b ^:#(Ga) °l^g- ^<y^H P^ 3 
^■(140)^1 <?}^Kr 4i^^/^eflol ^^-(142)* ^W(S 14). 

£ ld» M0S S^M^E] ^ ^ iS^^AE 3flEi( 121)1- 

* , ^e^ (sputtering) -g-^-g: -f-*fl S^Ji(Co)l- ^ P^ M0S M^l^El <^ 
^ f^M ia^J= #(170)* ^tr^f. 7H#*H, s^-e ^^AVojco] avs). « o v 
e] E|--g- ^S)-e]-(TiN)^- 
£. le ^ 3E 2# 1*13 (Rapid Thermal Processing; RTP) ^ 

iS^S #(170) ^ Elef^ ^s^* <l^el^H, N<S ^ P*g M0S S^^l^Ei ^ofl 
^E)A>ol= #(i 80 )# ^^*Vcf(S 15). 

4^r5r^(H 2 0 2 ) ^ %^(H 2 S0 4 )* ^ 0 -3* ^>-§-^H ^:-§-*H 

^ ia^-Ei(Co) ^ E|eHt ^^-#(TiN)* afl^tr^-. 
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=L^. #2fl£] ^^A>o]c ^(180)31 ^ w o T-«H flo^, 

Ais] ^^1^ ^ aH <|}^ ^ol, s.^ ot 300 A 4£^>7fl 

Tfl ^i/^eflo] o|o=}cq ^ ^ «^nVol ^1 ¥ A 4 3^ 

( leakage current )7> ^7>^ ^l^o] ^^tr^f. °1» #*l*r7l $1*H, ^Ha-^ 
sH^ ^ AH 1^ S°l, 2f 300A ^^§>7fl sua, ia^M 

^ ^1^, ^#*Hr i^M #2] l^ejAlofl P ^ MOS 711 o]e ^ A oH] 
^€ ^sl^ols. f^j .g.^ agglomeration)^ TlMH l^l- <U 

t Sa^r. °lr Ir^l-S #el^^^-o] n ^ ^#5. #51^5}^- 

ofl H]s>oi gaj ^^l ^1 S^H^KE Til °1 M. t^S^ 3tS ^ 

°fl ^*fl S^iiLS. s^e ^ejAHj=-i. 90nm^- °i<5fo] q-^ 

^ ^7fo] = ^^21 uVE.*)] #*Htt d o)Aj- ^-§-£171 o^tf. °11- ^^>7l 

M€ ^2lA>^l = (NiSi 2 )# °l-§-*Hr ^SlAH= ~o] f$S$ H 0 V^0] 7 flAl^ 

^ 5fl*lth <>1 #H S£tr 13 <£^<H 3 ^ tr^l* #3. $X^. 

5Etr, M-^^l MOS 7)1 o]e y]^ 0]^-^ ^-o. S^a]^^, 

MOS TflolE ^#o] Aj--5jL 7 }. Bj^o] 5}^, oH t42f ^7l^<y l-^o] o^l^tf. c] 

3r°l , MOS 711 o]E ^Sl^H #^l^Sl^^- 13 "?HI^°1 tg 

o]Al7l nfl°-ofl S^-M ^A>o]j= ^o] <^ ^^A)^ ^^A>o1jc 

^ -§-^1* •fi-^V^- ^^o) olcf. 
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°H , ^11 ^ ^12 711 °lH *l^h§- if-*Rr 7\&2] Tfli ^ *fl2 <3<3 ^oHl #4r§- f^Sj- 
Jl l^el^-iLS.^ , Tfll ^ ^12 TflolE i-^^ ^ ^ ^ ^ 2 ^o)e. ^q- 

°fl ^^Hr *)U ^ ^12 ^i/^ell^l ^Hl ^elAfoi^ ^ ^^^j-cf. 

°J7H, Tfl °1M ^2:#^r MOS £^±^0] 71] E ^^<^ ^ & Ou| , 

7112 TflojE MOS S^l^E-1^ TflolE ^gQ] *r 9X^. 

o]e>Sl ^VS^l ^Hl "fl-f TllolE ^#ofl ^(As)^ £ 

£ l-^»^r 711 olM ^ Si7l nfl^-ofl ^^0]^^ W-g-X} *,j 

T^Rr ^3)*} 7] ^ofl 1-^1-^- N ^ MOS S?l7lABlo] 7)1 olM 

t^** 33 °1 t3>#^sl-q-. EE^, MOS M ^xj^Eio) 7)| o]e 

2) l^eW, Tflole ^ ^5)lolA^ ^ ^ ^ofl -g-^(stress)ol 

^ 51 ^R>, -S- -i-^^l t4=^, ole]^ -g-^^1 ^^O. 01^^. ^ OlO.^ ( ZLoil ni}-=. ^_ 
ol = (void) ^ ^^"(defect)^ *£A$^r ^ o^uf. c^o] , P ^ ^#5. 
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s.^ofl 4^ P ^ MOS M^l^E^ o}E ^2fol)Ai TflojE ^ 
-¥■«■■§- ^^^.S ^7l-sr>Jl #4* -s^l A V°1— ^Xl *$^SL3.^ XI o]E. i2f 

<36> ^ofl ^ i ^ =4*-& Oj-g-^ tfVjEXl 71^; Aj-of| ^ Aj 

^ lOOnrn °}*}$) ^1^(CD)» #51*11 #*HH °^tV ^^A>ol= 

<37> ^. ^j-tg^ S-^o. ^^ 7 ] ^*>^ f ^vtgoii »>^^: ^*HH 14 

?2:tt Xl2 <3^Xl Xl2 XI o]H ^ Xl2 i5flo]A^ 5L^-*Hr Xl2 Tflo] 

— ^^tt ^, X]2 ^Xl°H# ^^o.S. *M*H f ^2 XMS ^-t- Jf£ 

T^H, ^ Xl2 XMS. Aj-ol*V ^OIS ^#Al^Cf. ^, 2112 TflolE £ 

q-ol Xll 7)1 o}e ^jitf c-1 ^ol ^#^cf. Xll Xl2 TflojE ^^-o. av £ 
Xl 71^21 X| 1 ^ Xl2 4H1 ^ ^&)A>o]^ ^-g- ^7l2j^ ^ ^Jl 

<38> ^71 XI 1 XHS ^-^o\) °\%is}±r XI 1 <3<^H1 XI 1 <3*^§- ^^^>J1, XI 2 

Xl°lJ= ^-2:#Xl <y^^ XI 2 <3^1 XI 2 ^^-g; ^ S^ch Xll X] olM 

^#xi sl^l^ ^^^1-71 #xi xii l-^i- ^*><X, xn l-^#si 

*1 ^Jfr ^ SU^ Xll Xloje ^#o^ i^^^- h g Va1 i> ^ ^cf. HL*>, 25] olAVoj ^4 
^ **11 XI 2 XlolS €^^1 ^7fA]7l XI 2 XlolM ^^-Xl ^^£l^ 
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<39> M^o} .SL^ ^^-71 ^*}<X JE Cf= H>^^ ^A] 

^ XU XMS ^if|. ^^Jl, 7\]2 <8«H ^12 TflolH ^ ^2 ^1 o]A^ 
*}tt Xl2 Tfl °1M ^£tf ^ , XU 3? *112 i3llolA|S- JE-AjoU w-^-^ 

<X , XI 1 Xl<X^= ^ 9J ^2 Tflol^ Aj-JjL-g. i^X|5Quf. ^1 TflolE ^ 

€ "T" "UT"s" ^ XlT^JL, *fll ^ ^2 ^lojA-H- ^A^ cfA] ^2jO S ^7]*>^ XU 
* XI 2 711 o]E ^°1S i-t^jc}.. Z|7l Aj-Ol^j. ^Ol^ XU ^ 

XI 2 TflolE *m ^ *fl 2 ^o_i/H.efl<5] <^^ofl s^-M ^e)A>ol= ao. ^ ^ ^ 

^71^ -f^al «>-£Xl Xl2^& ^ ^14. XI 2 Tfl <Xs =-4* ^ 

^7,>o]c #^ X|l TllolE ^ ^5^A>olJ= #i.Cf ^-^711 ^£]<X o> 

3€ ^H3# ^l^l, Aj-71 XI 1 7$o]m AjOjLS. 3Q^S>7fl *>ZL, ZL 

XI wl^(As)>4 ^(P) ^ JE^sH XU XI °m ^S#S1 £tg $o] ^1 

<40> o}*}, ^J=L^ £^1-1- %V^H £ >X^tb ^AH]s.ofl 4^ 

3 ^e|7«>ol^ ^Aj yj-^ ^Ml^Tll ^^^1^ £ f>} 7 }°] ^A]a])t 

XI ^slTiq- xit}-^ o>qt)-. 

<4i> ^3aH] 1 
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<42> £ 3a vfl^l £ 3f^ £ XU ^aHH rcf^ ^ ^e)A>o]c ^oj ^ hv^ 

<43> 51 3a ^ 5L 41- ^-S^, aVEXl 71^(210) #X| €5.-?- M3»*l ^(STI) 

4i7> ^-em-(2l5)# $^bH St^Xl 71^(210)^1 XU ^ X|2 MOS M^l^ 
7> *^ <g^*l XU * XI 2 <3^* ^tU}. 

<44> «K£Xl 71^(210)^1 XU ^^ofl i£ 

XU 711 °1H ^^-(212), X|2 711 °1S ^(230), XU ^3^^(252) ^ XU ^XH^ (250) 
» XU TIME ^#(220)* ^*Rr ShEXl 71^(210)^1 XI 2 <8 

XI 2 711 °U= ^5}-^-(222), X| 2 XMm #^-(240), XI 2 tH5|^(262) ^ X|2 ^Xl °1 >H (260) 
» i^SRr XI 2 XMH ^#(225)* *§^tUl(S 21). 

<45> #7] XI 1 ^ XI 2 ^31^(252, 262)4 XU ^ Xl2 iXM^(250, 260)2) #Jffe- Jf 

^zJ-sM ^^1 ^a> 7 > $^tj-. ol 3 jjL f ^ *)12 Tflols ^ 

(230, 240)-^ ^7l #5]^e]^^- ol^c^^H, XU £ XI 2 XM^ ^ 

^-(230, 240)21 ^«H1 ^5|fe XI 1 ^ X12 ^^(252, 262)^ zj"7l ^«-(MT0) 
4 ^ ^^cf. XU £ XI 2 ^^(252, 262)^ XU 

^ XI 2 ^X|olA^(250, 260)^ ^el^ ^2j-#4 ^ ^-§-3. ol-?-^*!^. 

<46> a- ^AH]ofl oi<Xa^ ( «V^-^l€r>Xl^ XU XMH ^#(220)^: MOS M^l^E] 

21 X]o]e ^#^1 *fl#£H, XI 2 71HE ^S#(225)£: MOS M^^l^Sl XMS 
^•3:#oll afl^tf. uJ-eM, oV£Xl 71^(210)^1 XU <3^H1tt MOS e^^o) ^ 
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1 XI °] — ^2:#(220)ol ^^M, XI 2 ^Xl^ P*§ MOS S^fl^liE^oj ^2 7flo] e ^ 
#(225) °1 ^-^^cf. 

<47> £ 3b ^ £ 4f ^-S^, AV^l ^.g. N ^ mos ^&t]^b\7} *$^s\$r ti} 

£Xl 7]*(210)£] X]l ii#A]7l^ XU ££511x1ae aim (275 W °1 

nfl, ?*$ MOS M ^^l^Ei7> ^^S)^ *V;£X1 71^(210)2] XI 2 <8^£r XU 
aflfi (275)^1 



<48> Xl^r*H, <£51*ll 7]^(210)^ XU <g*H o]^ ^(i 0 n implantation) 



^<L3, 9l(P) Stt «|^(As)Sr ^ 5^ ^<5><X XU XHH. ^2:1- 

(220H1 <>}^Hr XU ^^<y XU 4u2.^/=sfl^l ^<*(232)-g- ^tr^S 22). 

°1 nfl, Till Tfloje ^s#(220)^r aMl^(recess) ^*cH ^*g£)*l XU XI 

o]e ^^.(230)^ ^^cf. £ aJaHH oioH, XU TflolE *I^(230)Xl cfl^> 

<X. El^li ^ ^-^ol ^5}*1 &7l Xl-g-Xl, XU Tfloje ^^-(230)0] ^£]^r ^^M: 

^Xl^- <r 3X]i ^ ^^Rr ^ ¥^ #-??-( junction leakage 

current)^ 3^ 4i7> ^e) °V(215)ol ^s]^ ^ &t}-. °]°]*\ , & 

51X1 71^(210)^ XU ^^-8- t#A]7l^ X| 1 ££^]il 2fl€(275)^- Xl7i*Vt}-. 

<49> £ 3c ^ £ 4» ^-2^, a>^1 ^0.5. tilJZXl 71^(210)^ XI 2 <^-g- i^#A] 

71 51 XI 1 <3^-g- iLJLSr^r XI 2 Xm(285)-§: ^^*>cf. 

<50> olcXA-1, X12 <8^ofl ^*l*Hr X12 Xl°U= ^£#(225H1 cfl^H £^ ±\A 

(dry etch) *r*8*H Xl2 XMS ^#(225)5-) Xl2 *Hsl*(262) ^ Xl2 ^XH 

Ai (260)^1 100 -500 A %5.si\ 3°l(hi)5. XMSh}. XI 2 iX| ©1 (260) ^ 
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Xl2 tH 3)^(262)^ #JjL 7 > XlTisH, i*> *fl 2 >i2llolA^(260a) ^ 1*> Xl2 

*]3]^(262aH X| 2 XMS ^(240) £| E#€4(S 23). 

£ 3d ^ .E 4-1- ^-2:*>^, tilE^l 71^(210)^1 XI 2 <8«H <X£r ^ ^ 

—5- *}-§-(GaHM- In) 4 ^ 3^ ^*><X X12 t||o|e ^.g. 

(225H <y^Rr XI 2 ^^<y XI 2 4i^^/=e11<y ^^(242)^- ^tWS 24). 

=L cf-g-, XI 2 XHeI(285)^- XlTi^tf. 

E 3e n ^ £ 41 XI 2 Il^l^iS 3fl^(285)^- Xl^^l 4-8", Xll ^ Xl 

2 XHS ^s#(220, 225)°1 «V£Xl 71^(210)^1 oj^V-g- A>-g-^-<^ ^ 

^(wet etching) ^tl:4. t^t4 ^^^^ ^zj- o]-g-^- ^ a1 

z| ^Xl°H(250) ^ 1*> X12 ^XH^(260a)7> 100 _ 

300 A ^E(h 2 )S ^£4. ^1^1 4^, 1*} XI 1 ^Xl°H(250a) ^ 2*} 

X12 ^Xl<>H(269b)7}- *§^5\ jl, Xll XH^ ^^"(230)^1 #^-7> Jf^Jlii. E#£H , 
X12 XHH ^(240)£- Xll XI <Xl= ^^-(230)^.4 C-} ^ XI E#^4(S 25) (h 2 < 
hi+h 2 ). 

°1 °1 A i , ^EXl 71^(210)^1 is]E^ -f-^H of iooA ^1^ 3.^ 

i=#(270)-8: #^4. 2^J= -^5^H^(CoSi 2 ) ^^*>7l ^ 3-°^ 

M S1X1 ^SO(W), ElEl-^-di), 4M-(Ta) ^4 A>-g-^ ^ oi , 3tIS| 

^ «9 50- 150 A 3 5. 4 ^ &4. °H, *4r*H ^4^r ^ 

A>oi= ^ A>^.=. « 0 v^i^ 7 i ^e><X ^^-M#(270) ^Hl El 4^ ^4(5^144 £>-§-) 
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<54> 5. 3f ^ £ m , S^-S#(270)o| ^€ «l£^l 7l^-(210)# ^ 

650~750°C ^£2] £r£<>11>H #4* l^s} ^^-S I^SH 500A ^^o) ^^-e 
^5]A>olc ^(280)^: $Wth ^^Hl^l^i^, ^ lOOnm °}is}£- ?\}°}E ^ 

(230, 240HH ^^}o)^ ^(280n, 280p)°l SJ= 500A $S.£\ ^}S. ^Sl°l 

t11o]e ^^-(230, 240)^1 tfJffe ^^fl^^-S ^e)A>ol^ *( 2 80n, 280p)^.S. ^ 

<55> ^-71 ia^M ^e^Al-olH. #(280)^ ^, 4^r^^(H 2 0 2 ) ^ %^KH 2 S0 4 )-i- 

i^Rr ^ri^l 71^(210)^51^ Sh§-*>*1 ia^JlL (Co)«- 

Ti^tKS 26). i4^i, *fll ^ ^12 7flo]H ^^-(230, 240)-4 *fll ^ *fl2 ^ 4i^.^/£L sfl 
<?! ^(232, 242) #<*H A?\ S^-S ^A}olt= ^(280)^1 ^^t}. ^] , *fl2 TlMS 

^^-(240)^ ^ ^5^a>o1h. ^(280p)^ *fll TflojE ^^-(230)^1 ^ ^A}o]t= 
(280n)litq- ^^711 ^-^€^-(h n <h p )(S 27). o)o\] ^ > ^jfl 71^(210)^1 *fll ^ ^2 
°J^°fl 3-71 ^ 1 ^ ^12 J= 31*1 (290, 295)71- ^H^tf. *fll ^ *)l2 

M0S ^31*l^Bl(290, 295)tt *M ^ M0S £ $^£1 ofl ^^-^cf. 
<56> ^- ^Al^oil of e.^, ^2 711 o)e ^(240)°1 *fll 711 o]e ^(230)^ d ^-ol 

ia#£l7l nfl^-o^ *fl 2 TllolE ^^-(240)^11 51^ E. e) Aj-o] j= #(280p)^l 

7} *fll Tllol e ^^-(230)oll ^^£l^ *3^a}o1t= f^(280n)Sl ^liLt} c-] ^tII 

^^€^(h n <h p ). 

<57> ^ aHI 2 
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<58> £ 5a tfl*l 5. 5g^ *fl2 ^Al^ofl icj-s. =.4. ^^a>o|^_ ^ 

<59> £ 5a ^ £ 6^: , #S.*ft 71^(310) ^Ml S.3l*l ^ 

£-3. ^> £3^(315)^ ^*V°}, ^>3E^1 71^(310)^1 ^ *fl2 MOS M€^1^7> 

<60> ^ ^ Aizl- °l-g-SH A o v 7l *U <3<^H *fll 711 °1S 

^S^-(320)-g- ^^Jl, *fl2 ^^^1 *fl2 711 olE ^2:#^r ^th=KS 31). *fll T^H e 
^S#(320)^r ^1 711 oIe ^^-(312), *fll 711 °1H ^(330), ^1 ^^#(352) * *fll 
^] °H (350)1- ^l*}*}, *fl2 Tllole ^2:#(325)^r ^12 TlHe ^^(322), A2 Til 
olE ^(320), *112 tf|3Jj^(362) ^ *ll2 ^) o] *\ (360)» ^*>£K *fll ^ ^2 t)HS 
*}^(312, 322)£r ^^H, *fll ^ ^12 TlMS. ^(330, 340)£r 

5.^$. ^Sl^S^^o.^ ol ^o^^lc}. ^ ^2 w^#(352, 362)^ # 

£ ^5}-#(MT0)^ ^-l-sL , *fll ^ ^12 >is|l°H(350 ( 360)^ ^Sj-* 

^^4. tifBJ-^Tll^, ^ 7)1 olE ^.^(320)^ MOS M^l^E^ ?]}o}^ ^p- 
Sfl^SH, 7\]2 7)1 ol E ^-.(325)6. P ^ MOS M^fl^liE^ TllolE ^jfoil is)} 

<6i> ^ 5b ^ £ 61- %i-S*>^ ( a>iE*ll 7m >8-ofl SE^Rr -g-^-t- a>-§-^ 

*)U ^ *fl2 ^lolAi(350, 360 )# ^aHI °J= 10-300A ^SL(hi) 
*}<^ *fll ^ ^12 Til olE ^(330, 340)^1 ^« ^#Al^i4. zi ^4 ^1 TflolE 
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#(320H1tt 1*1- XI 1 >iXl°H xll ^3]^(350a ( 352a)<X 3#£M, xl2 XM 

— ^#(325)^1^ 1*> XI 2 ^Xl°H ^ xl2 ^s|^(360a, 362a) °1 

<62> E 5c n ^ £ 6t wVSL^l 71^(310) XI 2 <S^-g- ^#X|?lJl XI 1 <3 

^* Il^u XU Iisfl^lil ^€(375)^: ^^tbcf. o]^^, i&£X| 7l# 

(310)21 XI 2 ^^H Sl# 3^ o]^- ^oj ^o. S ^oj, t} 

<X XI 2 Xl^lM ^S#(325H1 ^^Rr XI 2 <8^<£ XI 2 di2.±i/ZL%]9l <3^(342) 

<63> 5d ^ i 6-g- ^-S^, XI 1 ISefl^liS 3fl^(375)^ (ashing) Sfe ^ 

^ X^^n}-. o] aH, xl 2 <3«H*r XI 2 <g<*(342)<X ^£l<X 

XI 1 <8«Hfe ^ =1 <X 91*) P^^-S. JE^gfi #^1 

3 7}*l^r ^el^ofl «^Tr 7}Xb °l-§-*M 

XI 1 ^51^* ^^O.^ XI 71^- ^ 51 Cf. ^ A] a]] ofl ^O^i, ^#^<£2.^- , 

4^2}-^ §2 #^ SCI (Standard Clean 1) -g-^# *>-§-*M aV£Xl 71^(310) 

* ^l^fA^, Xll <^£l ^el^# ^d^i^L XlTltbcf. <X ^-f , #71 SCI -g-°J}^ 
^ 1~3 ^^Jf ^£^1 ^Vsf^S.^-, 3-5 ^£^1 ^Sj-^i, HSlJL 15 

-25 3\£S] i^fVcf. 

<64> #7l SCI -g-^£- £-^tt ^el^l cfltt £Jg^ ^sl^-^1 7\ ^M^H XI 1 ^ 

<*<>! ^sl^^ ^Xl ^ 91^ XI 2 ^^2) XI 2 <3<*(342)£- ^ ijzj- 

3*1 §m 7>^lcl-. ^-71 Xl^ -8- *>-8-*M ShEXl 7l^-(310)* XI ^*>^, 

Xll ^^1 ^sl^o] *]z}-s|<X Xll Xl°m ^^-(330)^1 ^#*} XlTl^rfCS 34). 

°1 nfl, XI 1 XMM ^-§-(320 HI °}^*Rr Xll i^.i/=Ell<y 
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°l-°r-8r 1*} *fll TllojE #^(330a)Sl ^-Tgo> ol^-ofl i^#5]ZL, *fll 

tIMm ^2:^- (320)^1 ^^1^" ^ Sl^, ^} ^-51^(315)^ tcj-s. ^ 

*£M8* 

<65> 31 , 71^(310) ^H] M-3L*}^ *«1 ii#^7] 

4i ^21 5^ 31 °l£rg- ^oj ^ ^<g*H *fll 7fl°lS ^-(320)^ o] 

afll lr^# °J^°J *fll ^^.^/^-eflo] ^^(332)* ^^^cf. o] nfl , 1*} 
*U TflojE *}^-(330a)-°r t#£|ZL, o]^- 2*<£X\ 1*} Til o]E ^q- 

(330a)^ £^ *r *fl2 £S^lil'^t *IM^c|-. 

<66> £ 5e ^ £ 6^: ^S^, ^1 * *fl2 TflojE ^^^(320, 325 H ^€ ^>i£^ 

7]^-(310)<H] tfl*M oiAV^- if^ -g-^n^ A}-g-^ ^ i*> ^z}- 

€ *fll ^ *fl2 -Ml °H (350a, 360a)^| #^-» ^= 200-500A ^jJE.^ ^-*fl(h 2 )S 

°H1 ^S}, 1*> *Hl Tflols ^^-(330a)5l ^7> ^#£1^ °1 

*1 ^#5} *fl2 711 °H ^(340)^ ^7>^o.S ^#3<H 1S > *fli £^ 

(330a)^.4 cl ^ol ii#^cq-(h 2 < h!+h 2 )(S 36). 
<67> r= 5f# , *fll ^ ^12 TflolE ^^l-(320, 325)^1 

€ 1&E*1) 71^(310)^1 ^ofl oi 100 A 21 S^S#(370)ol f^v^ 



37-19 



1020030014406 %^ 2003/3/24 

(W), ^E^(Ti) £ M#(Ta) a}-§-^ ^ ^ 50-150 A ^5E2] 

fl^l 5LtS#(370) ^M] e^e}^- *r 5&i=K 

<68> £ 5g £ 6* ^S^a, «V£*fl 7)^(310) 3^^(370)^- q= 

650~750°C ^r^H ^ «g^e] ^3 ^^^^ ^ 500A 

^ #(380)* ^W-. -& ^HHH^r, ot 10 0nm ^£ #^(330, 

340HH 3tl ^£]A>ol c ^(380n, 380p)°) £f 500A ^3°! TlHS 

^(330, 340)2] A o VJ f^r #313 ^ ^HlAj-ojc *( 380 n, 380p)o_3. cfl^l^lcf. 

<69> °]°]*), ^ %^V* i^fe ^l^°-5j* *}-g-*M al-g-*}*! 8>^ 3t§ 

# aJMsH, «J ^2 711 o)e #^(330, 340)4 *1]1 ^ *fl2 ^^.^/^efl^ <3<3(332, 
342) ^Hl z^-71 iSMJ-M ^s^a>o]c ^(380)# £W=f. , *fl2 7flo]H ^(340)^ 
^Sl^ojc ^(380p)^r ^11 Tflole ^^-(330)^1 ^ ^e^o] = #(380n)^ ^ 
^Tfl ^^^c}( hn < h p )(S 37). ^*], «l£^l 7l^-(310)^ ^^Itt E^flxli: 
^(390)°1 M0S ^*}±.B\7} ^^SlJI, *fl2 ^^Ife *fl2 E.®*) (395)^ 

M0S E®X\^B\7} *§^Q^. O] nfl, ^12 TflojE ^^-(34 0 )o) «.«.ol TflojE 

^^■(330)^1 ^-^cf 3 ^7] nfl-g-ofl, ^2 7)| o]e ^^-(340) ^-ofl a 

^^|a>o1^l #(380p)£r *fll Tflo] e ^^-(330) AVS] in^E a]^a>o]^ ^(380n)iL 
^ 3 ¥^7fl ^^^nf( hn < h p ). 
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<?o> ^ ^ofl n}- s.^, loonm Jl^^Sl-^ M-ii^- ^-£^1 #*H1 9"^r -tie|*> 

^ Sl^HS <>l3. <?]^ ShE^l *^-g- «r cf. Stb, #<*fl 

°1, TflolE ^01 cgc* A o Vofl ^ ^^}o)EL 

<71> W><4 ^o] ; M. W>^-2l*V ^AloflS.^- ^^e>^7;l^> tflxg- 7} 
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1] 

-§-* ^*Kr ^1; 

^"71 *fil ^ X)2 TflolM S^Itt ^71 71^ ^ ^2 ^-^1 ^ 

^, #7] Tflc-lS ^ ^ ^2 TIME ^ ^ t=^o} ^. 

2] 

1 *oHl 9l°]*\, ^7} 711 °1S ^-2#^r MOS S^^l^E^ Tllol E ^# 

°H , -#71 A\2 TllolE MOS M SH^^E^ TflolE ^2:^o] H^^O^S. 

^SiM) ^4=- ^S]A}olJ= tg^ HJ-^ 

3] 

1 %H1 SU^i, >HU -MM^-l- ^^o. S ^1 7i<5}7l *H #7] 41 711 ol 

3* te^l ^4- ^Al-ol-L ^oj ^ hj.^ 
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4] 

^-71 ^2 i*|°H* *L«3 ^Tl^H A <M ^2 7flo]E £^g- 71^ £ 
A\ % 

^ A]2 ^H^S ^X\6\] Jf^ o.^. aflTiSH -#7] *fll ^ ^fl2 71HJ= 

#7] *fl2 7flo]E ^ofl ^£ ^£]Afo]£L *ol a o > 7 ] ^! TflolE ^o\) tg 

^€ ^ ^^A>ol= f^tf d ^-^1* 7V^1^ ^^-5. ^ «V£^1 

^ ^e^H-Ei av^ . 

5] 

^11 1 %H1 5U°H, ^-71 ^l £ aj)2 ^oIa^i- -^^o.^ ^5. ^l7i 
#Jf# ^#^l7l^ ^Tjl; 

2fll TIME ^O] J=L«. o. Cj-Tfl; * 

^•71 2111 ^2 ^H^-i- -g-Ajofl o.^ 2ll7ls>^ ^"71 afll ^ ^12 TflojE 
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#7] X|2 7\}°]E. #^1 ^ ^^A>ol^ f,o) Aj- 7 j 711 <>1M ^^-ofl ^ 

^€ ^ ^elA>o]= f^Cf Cl ^1» 7}7l^ %J§r ^lO^ ^ til-t^j ^ 

[^^* 6] 

X| 4 XI 5 %H1 A o v 7l XI 1 711 °1M #q-£r 100 -300 A ^ ^o]s_ ± 

#3*1, ^"71 X|2 TlHE 100 -1000 A ^1 feo] S ^#51^ s^o S til 

51X1 #4? ^elA>oiH fnq ^ *g-fj. 
[3^8" 7] 

(a) 7]^ XU ^oj] ^jojE xiq- ^ ^! o] i^V^ XI 1 XMH 
l^gf^ ^1; 

(b) #7] 7l^ ^2 ^<^H1 X| 2 TIME ^ ^ ^ 2 iX|°H* ^ 2 711 

(C) ^-71 XI 2 ^XM^ ^iTl^H ^"71 XI 2 TIME #^g- JjL^ O.S. 

ic#*l7lT7 #Xl; 

(d) ^-71 XI 1 ^ XI 2 ^XM*1* %.X\6\] yf&m>_3. XlTl^Hr ^Tfl; ^ 

(e) XU ^ XI 2 XMJ= £^M: i^Kr ^71 71^ XU S XI 2 <3<3 ^Hl 
^r#* ^"71 XI 1 XHH ^ Hcf av 7 i ^ 2 XI olM ^ofl Aj-ofl d ^ 
XI ^e]A}oU= ^*Rf cjxm 3L«-*Hr 3# ^AS ^ «>£X1 #*1 3) 
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8] 

*fl 7 5a°w, ( c ) ^Tiii- ^^*>7i ^h, #7i xu time ^#^1 <y 

XU <8«H XU <8^# ^#*Hr ^Tfl ^ #71 (d) ^TTim ^^^>7l 

*H #71 Xl2 TflolE ^-Sl-oll Sl^fe #71 Xl2 ^^ofl Xl2 <3<*-§; ^#*Rr 

#7fl«- cl £#*Hr 7 A^r ^o_S. t}^ tiVi^l #*1 3 ^ ^&lA>olc ^ 

9] 

*fl 8 #ofl A^H, ^-71 XU ^§#*Hr ^lb, #71 71^- #ofl #71 

XU <3^°1 i.#Al f\ i=. XU IS5fl^AE sfl^o- cj-^l ^ #7l XI 1 fiS^i 

— ^fl^* °l-g-*H #71 XI 1 <$oio]} XI 1 ^*Hr ^Tim cl 5Lf-§> 

#71 XI 2 <£^* *g#*Rr ^Xlfe, #71 71^ #ofl #71 XI 2 <^-8r ^#^1 

71^ XI 2 iSell^l^E sfl^^- ^Tjl * #7l XI 2 XSsfl^l^M jfl^i-fr n>iiEl 

5- #71 XI 2 <8«H XI 2 ££€~g- ^*Rr tfTfl* c) 5L^-*Hr 3* ^-^^S. 

^ Sh£Xl ^^a>o]c ^ ^ hV^ . 

10] 

XI 9 *<H #7l XI 1 TflolE ^-S#^r MOS S ^3^1^21 TflolE 

°H , #7i xi 2 xhs ?2tf mos m^i^E^ Tfloi^ ^si-<a 
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[^t 1 * 11] 

31 7 ^Hl 91°!*], ^7) (c) #3HH ^71 *fl2 ^Ha^ 100~500A^ *f-v\)£. 

3l7isH, ^71 (d) #3HH ^71 3U ^ 3l2 i^olA^ z|7l 100-300A *ll7i 

12] 

(a) 71^5] *fll <3<^H1 3U ^ ^2 ^ oj^l- i^rKr *fll 31 °1 — 

^#-1: ^*Rr #3); 

(b) #7l 7}&°] ^12 ^^l 3]2 3MS ^ ^ 312 :£3fM>H» S^BrRr 312 Tfl 
°1S ^*Rr #31; 

(C) ^71 *fll ^ 7112 ^HAi-i- ^AjcH] Jf-g-^ *fl7lSH ^7l 3U ^ 7fl2 711 

°m Sl^-g: ^#a]71^ #31; 

(d) ^"71 3U TflolE ^-^--i- ^T^Hr #31; 

(e) ^-71 31 1 «J 312 ^3H^1- ^AHl «-«-^o. S ^171^ #31; ^ 

(f) #71 *fll ^ 3l2 3H^ £^vg- If5}b ^"71 7l^<3 ^1 ^ ^12 <3<* ^oHl 

-^r^-a- ^, ^71 31 1 ^ j±cf Aj-7] tIMe ^ #ofl d| ^31 

^^A>ol^ ^ wVrt 

13] 

31 12 ^-ofl &<>H, ^-71 (d) #311- ^*l-7l #o\] t Aj-7] ^2 TflolM ^ S #ofl o] 

3*Hr ^71 3] 2 <$<*°\} 312 1-^1- ^*Rr #311- Aj- 7 ] ^ 
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o]e j=l«.o_ 4 v 7 l ^ 2 <3<^M1 tfl*fl ^3 «V-g-^^ ^ ^ # 

14] 

*}tt «>51*)1 ^ ^^A>ol^. f,^ tg^ 

[^% V 15] 

^ 14 *<H1 5U<>H, ^1-71 *fll 7]}o)E. ^2t^ M0S H^M^E^ 711 °1S ^-S 

-§-°H, A o V 7l ^12 711 °U= M0S M^l^E^ 711 ^^#^1 ^ ^ °- 

3. S}^ *V£*ll ^ ^elA>o]c ao] tg^ yj-al 

[^^J- 16] 

^ 14 , A <M ^ ^sJ- o J-S- : 5-(NH40H), 4^3H^(H 2 0 2 ) ^ 

17] 

3) 16 %H1 SU^, a o v 7 ] ^ -AVsj.oj-^- i~3 ^^«- f 3).a>5|.^^ 3-5 

^^A>o}^ tg^ 
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18] 

*f| 12 *M 9X°\*\, ^} (c) #3HH, ^-7] ^ A]2 i^o]^^ 10~300A^ 

*f-*\)3- ^EM, ^7} ( e ) aj- 7 ] ^11 ^ ^12 200~500A^1 ^*\}S. 



37-28 



1020030014406 #^ Qx}: 2003/3/24 



la] 

150 152 130 140 162 160 




115 112 HO 122 
IS. lb] 



150 152 130 140 162 160 
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[5L lc] 



150 152 130 



140 162 160 




115 132 H2 110 



122 142 



[5L Id] 



150 152 130 



170 



115 132 H2 110 



140 162 i 6 o 



170 




122 142 



[51 le] 



150152 180 ^ 130 




115 132 H2 110 



122 142 
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15- 2] 




1 



-g-^(B) 5£^r £#(Ga) ol£ 
I 



I3E. 3a] 

250 252 230 220 



225 



S13 



S14 



ij ¥^H^ i qua K ^ Q1K 



240 262 260 




215 212 210 



222 
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3b] 



250 252 230 220 225 240 262 260 




215 232 212 210 222 

[51 '3d 




215 232 212 210 
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[5. 3d] 




215 232 212 210 242 222 



15. 3e] 




215 232 212 210 242 222 



[5- 3f] 




215 232 212 210 242 222 
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[£L 4] 



^1 ^ *fl2 TflojE ^#-a- 



I 



~p^_S21 



I 



K 



S22 



I 



^-S23 



S24 



I 



-S25 



r — — r^-S: 



26 



5a] 

350 352 330 320 





325 340 362 360 



ma 



K 





315 312 310 



322 
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[51 5b] 



350a 352a 330 320 325 340 362a 360a 






315 312 310 
5c] 



315 312 310 



[S. 5d] 

350a 352a 330a ? 20 





tn 



j 



322 



350a 352a 330 32 q 325 340 362a 360a 




375 



342 322 



325 340 362a 360a 




EM 



hi 



Jnl. 






j 



315 332 212 310 



342 322 
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5e] 




IS. 5f] 




315 332 312 310 342 322 
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t£ 6] 



*fll ^ ^12 7))o}b. 



I 



S31 



II ^ *fl2 iffllolA-]^. ^-Al<H] 



I 



S32 



* 

*f|l TflolH 



k 



S33 



S34 



S35 



*fll ^ ^fl2 ^sHaIc] ^ 



I 



•^-S36 
r^~S37 
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